Abstract. Aiming at the refitted HAFEI hybrid electric vehicle (HEV), fuzzy logic energy management strategy is constructed based on genetic algorithm optimization. The difference value D between the total require torque Tr of path and the target required torque Te of engine, the intelligence quotient value with Tr is selected as the first input variable of fuzzy controller, the SOC of battery as the second input variable; torque control coefficient C is selected as output variable, meanwhile two input variable membership function is improved on genetic algorithm. To further evaluate the control strategy, dynamic programming control strategy is used as standard; the simulation experiments show that every kind of gas emission is obviously reduced by 12% to 47% in fuzzy control strategy B based on genetic algorithm optimization compared to strategy A based on determinacy rules.
Introduction
There are two sources of power in PHEV, they are motor and engine. They can work alone, also can be used to drive the vehicle together. When the power of battery is sufficient, it will achieve the pure electric mode, thereby reducing fuel consumption and exhaust emissions; when the power of battery is insufficient, the engine will begin to work; when the vehicle needs more power, the motor and the engine will work at the same time.
The detail parameters of the vehicle are as follows: vehicle cross weight is 1580 kg and curb weight is 1280 kg. The height of gravity center is 508 mm at the full load state. The wheelbase is 2600 mm. The distance from center of mass to the front axle is 1470 mm. The distance from center of mass to the back axle is 1130 mm. The wind resistance coefficient is 0.335. Windward area is 2.31 2 m . The rolling resistance coefficient is 0.009.The wheel radius is 289 mm.
2 Design of fuzzy controller based on particle swarm optimization with compressibility factor
The input variables of the fuzzy controller are selected in this paper at first; The structure of fuzzy logic controller is shown in Figure1:
Fuzzy logic controller 
The constraint conditions of optimal control problems are mainly the following aspects: 
For the control problem of PHEV, namely, the output torque of the engine and the gear sequence composed by the following formula:
In the study, dynamic programming contains three weight coefficients  、λ and  . With each weight coefficient change, the related term of important degree is changing in the performance index. Selection of weighted coefficient has two basic principles: 1) λ meet the constraints of SOC balance; 2) the shift schedule meet the driver's operation habits, not too frequent.
3 The simulation experiments test of control strategy
To test the effectiveness of the strategy, electric vehicle simulation software ADVISOR is used to analyze the results. For the convenience of comparison, simulation experiments based on determinacy rules (strategy A) are done at the same time, the main idea of the strategy is engine is working mainly in the running process, when the output power is not enough, the motor is auxiliary driving. In the end this fuzzy logic control strategy optimized by genetic algorithm (strategy B) is compared with strategy A. Meanwhile aiming at different initial SOC on the same 10 times of UDDS road cycle, experimental tests are made for change of SOC.The vehicle model is established in ADVISOR in Fig.4 .
Fig.4. The vehicle ADVISOR top interface model
To evaluate fuel economy, MPG is used to evaluate fuel economy. The fuel consumption and exhaust emission of 10 times UDDS cycle road condition when initial SOC is 0.7 showed in Table1.
Table1. The fuel consumption and exhaust emission of 10 times UDDS cycle road condition 
.The initial and final values are both 0.7. The result of fuel economy in dynamic programming control strategy is 67.75mpg which is considered as the optimal on the UDDS road cycles for HEV; according to the experiments, the MPG 54.5 in strategy B is close to the reference standard than the MPG 32 in strategy A.
